Extracellular fluid conditioned during peripheral nerve regeneration stimulates Schwann cell adhesion, migration and proliferation.
Schwann cell movement and proliferation occur during peripheral nerve regeneration and remyelination. We asked whether soluble factors promoting these activities were present in fluid surrounding rat sciatic nerves regenerating across a 10-mm gap bridged by a silicone tube. In this model, regenerated and remyelinated axons extend across the gap by 28 days following nerve transection and tube implantation. Fluid conditioned by cells participating in nerve regeneration (RCF) was assayed for its ability to promote Schwann cell adhesion, migration and proliferation in vitro. RCFs collected at post-transectional days 1-28 were equally effective in promoting Schwann cell-substratum adhesion. In contrast, the motility-promoting activity of RCF was minimal at 1-2 days following nerve-transection, peaked at 7 days and remained elevated through 21 days. The RCF peak response was 87-fold greater than control. Schwann cell proliferative activity of RCF exhibited peaks of activity at 1 and 14 days post-transection. The biological potency of this fluid for each activity assayed in vitro correlated well with the behavior of Schwann cells chronicled during nerve repair in vivo. These findings suggest that soluble factors promoting Schwann cell adhesion, migration, and proliferation accumulate extracellularly during peripheral nerve regeneration and remyelination.